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DEVICE FOR FILLING AN AEROSOL
CONTAINER WITH A LIQUID, FILLING
ARRANGEMENT ABLE TO ACCOMMODATE
SUCH A DEVICE AND CAP, AND AN
AEROSOL CONTAINER EQUIPPED WITH
SUCH A FILLING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a device for filling an aerosol
container with a liquid, such as paint, a filling arrangement
able to accommodate such a device, a cap for an aerosol
container, and an aerosol container equipped with at least one
part of the filling device.

2. Description of the Related Art

Devices designed to promptly fill aerosol containers, com-
prising a mechanism with a cylinder and a piston, manually
actuated, for injecting the substance into the aerosol container
that already contains a propellant gas are already known from
document CH 438 963. The cylinder encompasses the top end
of the aecrosol container and 1s kept in place above the aerosol
using fixing means. This cylinder includes a tank that 1s
designed to accommodate the substance to be mjected nto
the aerosol.

The tank, which can be disposable, 1s located within the
cylinder and follows 1ts shape. There 1s an opeming both on the
bottom end of the cylinder and of the disposable tank, thus
allowing passage of the substance to be injected into the
aerosol. The presence of the disposable tank thus makes 1t
possible to avoid the steps of cleaning the cylinder and there-
fore the disadvantages associated with them when the sub-
stance to be 1njected 1nto the aerosol 1s changed.

According to the apparatus of this document, the terminal
end of the piston 1s likewise covered by a plastic shell, like-
wise disposable, thus protecting the piston and likewise pre-
venting its cleaning.

Unfortunately, such a disposable tank, even 1f it perfectly
tollows the mside contours of the cylinder, does not include a
closure, and therefore remains open when the piston 1s with-
drawn from the interior of the cylinder. As a result, even 11 the
presence of the disposable tank 1n the cylinder prevents its
cleaning each time the substance to be injected 1nto the aero-
sol 1s changed, 1ts manual withdrawal from the cylinder can
entail soiling and/or contamination of the cylinder and/or
nearby attachments, due again to the presence of residual
substance 1n the bottom of the tank.

At the same time, the withdrawal of the protective shell of
the piston requires the operator to make contact with the
residual liquid covering the shell, the withdrawal operation
being carried out manually.

Other filling arrangements that use a cup that i1s cleaned

alter each filling are known from the documents U.S. Pat. No.
5,740,841, EP-0,440,477 and FR-1,276,296.

SUMMARY OF THE INVENTION

One purpose of this ivention 1s therefore to propose a
filling device whose design makes 1t possible to prevent any
operation of cleaning the filling arrangement implementing
such a device at the end of the filling operation.

Another purpose of this mvention is to propose a filling
device whose design makes 1t possible, at the end of the filling
operation, for the operator to avoid any direct contact with the
filling liquad, while keeping any fouling away from the pusher
clement, such as the piston, of a filling arrangement.
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Another purpose of this invention 1s to propose a filling
device whose design makes possible 1ts versatility and espe-
cially 1ts use both as an aerosol filling device and cap.

Another purpose of this invention 1s to propose a filling
arrangement whose design makes 1t possible to use a filling
device of the aforementioned type on an expendable basis.

Another purpose of this invention 1s to propose an aerosol
container whose cap design allows 1ts implementation 1n the
form of a multifunctional piece so as to reduce the cost of the
operation of filling such an aerosol container.

To do this, the object of the invention 1s a device for filling
an aerosol container with a liquid, such as paint, using 1n
particular a filling arrangement equipped with a pusher ele-
ment, this filling device comprising a cup that 1s designed to
accommodate the liquid for filling the aerosol container, this
cup being provided on 1ts bottom with an 1njection opening
that can be adapted to the valve of the aerosol container, a
piston head acting by pushing on the filling liquid contained
in the cup for transferring 1t from the cup to the container,
characterized in that the piston head comes 1n the form of a
scraper 1n continuous contact with the mside wall of the cup
during the transfer operation, this piston head being shaped to
work with the cup to keep, after transter, the piston head
within the cup to form an airtight wall that retains the residual
liquid that has not been transierred within the cup.

Keeping the piston head within the cup at the end of the
filling or transfer operation allows withdrawal of the single
pusher element of said cup when the latter 1s present, thus
keeping the cup free from fouling. The pusher element 1s thus
ready to be re-used 1n working with a new piston head for a
new lilling operation.

At the same time, keeping the piston head within the cup
allows the residual liquid that has not been transferred to be
retained within the cup between the piston head and the wall
that forms the bottom of said cup, so that the cup can be
mampulated, 1.e., reversed, without the risk of soiling the
hands of the operator by the residual liquid that has not been
transierred remaining within the cup.

The mvention also has as 1ts object a cap for an aerosol
container that can be filled with a liquid, such as paint,
through 1ts valve, by said valve working with a filling device
comprising at least one cup, designed to accommodate the
liguid for filling the aerosol container, said cap being
designed to encompass the valve of the aerosol container,
characterized in that the cap 1s shaped like a cup that is
provided on its bottom with an injection opening that can be
adapted to the valve of the aerosol container to constitute,
during the phase of filling the aerosol container, the cup for
accommodation and transier of the filling liquid of the aerosol
container of the filling device, this filling device preferably
being of the alorementioned type.

According to a preferred embodiment of the invention, the
cap 1s, prior to its filling the aerosol container with filling
liquid, pre-equipped with a piston head coupled to the cap 1n
a detachable manner, whereby this piston head 1s able, 1n the
state uncoupled from the cap, to act by pushing on a filling
liquid introduced into the cap for the transter of the hiquid to
the aerosol container.

The mvention also has as 1ts object the use of the cup of the
filling device of the aforementioned type as a cap of an aero-
sol container.

The invention also has as 1ts object a piston head of the type
that 1s designed to act by pushing on the filling liquid of an
aerosol container contained in a cup that 1s provided on 1ts
bottom with an 1njection opening for transierring said liquid
from the cup to the container during the adaptation of the
injection opening of the cup to the valve of the aerosol con-
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tainer, characterized 1n that 1t comes in the form of a circular
part equipped with a scraper segment of radial sealing,
whereby this head can work with the cup to form a single-use
filling device.

The invention also has as its object an aerosol container that
can be filled with a liquid, such as paint, through its valve, by
said valve working with a filling device that comprises at least
one cup that 1s intended to accommodate the filling liquid of
the aerosol container, whereby this cup 1s provided on 1its
bottom with an 1mjection opening that can be adapted to the
valve of the aerosol container, characterized in that 1t 1s
equipped with a transier cap formed by at least one cup of the
filling device, whereby this filling device 1s preferably of the
alorementioned type.

The mvention also has as 1ts object an arrangement for
filling with a liquid, such as paint, an acrosol container of the
type comprising a frame that marks the boundary of a pret-
erably closed chamber, means for keeping a cup of filling
liquid within the chamber, 1n a position located above the
position of the aerosol container, 1n a position of contact with
the valve of said container, a pusher element that can move
axially 1n said cup to cause, by pushing on the liqud, the
transier of this liqud through an opeming of the cup into the
aerosol container, characterized 1n that the pusher element 1s
equipped with a detachable piston head that can be separated
from the pusher element within the cup before withdrawal of
the pusher element from said cup 1n such a way as to keep the
pusher element free of fouling as it 1s being moved.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will be better understood by reading the
tollowing description of embodiments with reference to the
attached drawings 1n which:

FIG. 1 shows a cutaway view of a filling device according
to the invention, the piston head having been shown in a
starting position of transier of the filling liquid to the aerosol
container;

FIG. 2 shows a cutaway view of a liquid filling device
according to the invention in the position of the end of transfer
of the piston head;

FIG. 3 shows a partial cutaway view of a filling arrange-
ment according to the imnvention in a position prior to transier
ol the pusher element;

FI1G. 4 shows a partial cutaway view of the pusher element
of a filling arrangement according to the ivention prior to
mounting the piston head on the end of the pusher element;

FI1G. 5 shows a cutaway view ol the piston head and the cup
betore the stage of transfer to the disassembled state, and

FIG. 6 shows a cutaway view of the piston head and the cup
before the stage of transier to the assembled state 1n a detach-
able manner.

DETAILED DESCRIPTION OF THE INVENTION

As mentioned above, the filling device, the object of the
invention, 1s more especially designed to allow an aerosol
container 1 of the type of the one shown partially 1n FIG. 3 to
be filled with a liquid, in particular paint. This aerosol con-
tainer 1 generally comes 1n the form of a cylindrical body
provided with a valve 2 on 1ts top part. A detachable diffuser,
not shown, which makes it possible to diffuse the liquid
contained within the aerosol container into the atmosphere, 1s
mounted above this valve 2. This diffusion 1s obtained using,
a propellant gas contained within the aerosol container. The
aerosol container 1 1s filled with the liquid to be sprayed by
the valve 2 of the aerosol container 1. To do this, 1t requires a
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4

filling device of the type of the one according to the invention.
This filling device 1s generally used 1n working with a filling
arrangement equipped with a pusher element 12, although 1t
can also be used alone.

The filling device conventionally comprises a cup 3 that 1s
designed to accommodate the liquid that fills the aerosol
container 1. On 1ts bottom, this cup 3 1s provided with an
injection opening 4 that can be adapted to the valve 2 of the
aerosol container 1. A piston head 7 acts by pushing on the
f1lling liquid contained in the cup 3 for transferring 1t from the
cup 3 to the container 1. Thus, the cup 3 1s positioned first with
its 1jection opeming 4 opposite the valve 2 of the aerosol
container 1, said opening 4 with its projection 4A being
inserted into the valve 2. The filling liquid contained within
the cup 3 1s transferred from the cup 3 to the container 1 under
the action of axial displacement of the piston head 7 within
the cup 3. The filling arrangement makes 1t possible to act on
the piston head 7 and to drive the latter into motion within the
cup using a pusher element 12.

Characteristically of the invention, the piston head 7 comes
in the form of a scraper 1n continuous contact with the internal
wall of the cup 3 during the transier operation, this piston
head 7 being shaped to work with the cup 3 to keep the piston
head 7 within the cup 3 after transier. This piston head 7 thus
forms an airtight wall that retains the residual liquid that has
not been transterred within the cup 3.

The piston head 7 can be kept within the cup 3 by a large
number of means. Thus, this holding action can be carried out
by elastic tightening of the wall of the cup 3 around the piston
head 7. The piston head 7 1n this case 1s forced into the interior
of the cup 3. It 1s likewise possible to provide, within the cup
3, an internal peripheral collar that keeps the piston head 7
within said cup during axial displacement of the pusher ele-
ment 1n the direction of the outside of the cup. Again, 1t 1s
likewi1se possible, at the level of the piston head 7, to provide
clastically deformable tabs that, 1n the course of msertion of
the piston head 7 within the cup 3, become deformed 1n order
to apply contact along the cup and to prevent any withdrawal
of the piston head 7 from the cup during withdrawal of the
pusher element 12, due to the forces of friction that have
developed between the piston head 7 and the cup 3.

The piston head 7 being kept within the cup 3 makes it
unnecessary for the operator to have to handle this piston head
7 1n contact with the liquid to be transterred. Thus, the pusher
clement 12, when 1t 1s removed from the cup, 1s free of any
fouling and can be covered with a new piston head 7 for a new
transier operation.

In the examples shown, the piston head 7 1s kept within the
cup 3 in the transfer completion position adjacent to the
bottom of the cup 3 and in which 1t blocks the injection
opening 4 of the cup 3. This position 1s more particularly
visible 1n FIG. 2. This position thus makes it possible to
prevent any fouling of the filling arrangement when the
operator 1s led to remove the cup 3 from the aerosol container.
To allow this blocking of the 1njection opening 4 of the cup 3
by the piston head 7, the piston head 7, which has the form of
a circular disk, at the center of its outer surface in contact with
the liguid, has a projecting seal 10 that 1s designed to block the
injection opening 4 of the cup 3 for air tightness.

In the embodiment shown, the injection opening 4 of the
cup 3 1s extended externally by a projection 4A that forms an

injection nozzle that can be positioned on the valve 2 of the
aerosol container 1 and that can be inserted into the latter. This
nozzle 1s surrounded by a ring 6 that protects the end of the
injection nozzle. The ring 6 thus makes 1t possible to prevent
any contact of the operator’s fingers with the end of the

projection 4A. It likewise makes 1t possible to protect the
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projection 4A from any damage during various manipula-
tions of the cup 3, including prior to the transier operation. It
1s thus understood that the seal 10, 1n the position at the end of
transier, penetrates within the nozzle and blocks the latter.

During the transier operation that allows the piston head 7
to be moved 1nto a position in which 1t extends to the vicinity
of the bottom of the cup 3, it 1s necessary to have a pusher
clement 12 of a filling arrangement act. This pusher element
12 generally comes 1n the form of a pneumatic or hydraulic
cylinder. The rod of this cylinder 1s then encompassed by the
piston head 7. This piston head 7 comes 1n the form of a
circular disk with a scraper segment 8 for radial air tightness.
This disk 1s extended by a circular skirt 9 designed to encom-
pass the pusher element 12, generally of the cylinder type of
a filling arrangement. Thus, the piston head of the pusher
clement 12 1s easily mounted and dismounted because of the
fact that the piston head 7 1s mounted by simple interlocking
on the end of the pusher element 12.

Preferably, the cup 3 1s made of a transparent or translucent
material to allow in particular the nature of the transferred
liguad to be viewed. Thus, the residual liquid retained
between the piston head and the bottom of the cup 3 1s visible
to the operator. When the liquid 1s paint, the operator can thus
identify at a glance the color of the paint that has been trans-
terred.

This 1dentification 1s particularly important when the cup 3
1s, moreover, designed to comprise the cap of the aerosol
container 1. Actually, as the transferred material 1s retained
within the cup, this cup can be used as the cap of aerosol
container 1 once the transier operation has been carried out.
To this end, the cup 3 1n the vicinity of 1ts opeming has an
undercut 5 that forms an immobilizing element by working
with an edge of the acrosol container 1 to constitute the cap of
the acrosol container 1. Again, the possibility of viewing the
color of the transferred liquid 1n said container on the cap
allows any user to have information on the contents of the
aerosol container by simply looking at the cap of said con-
tainer.

In this configuration, the cup 3 and the piston head 7 are
thus made in the form of single-use, disposable articles.
Before the transier operation, this cup 3 and this piston head
7 can be stored on the aerosol container, the piston head 7
being housed within the cup generally with the diffuser of the
aerosol container. The piston head 7 in this case 1s housed
within the cup 3, taking care to immobilize 1t 1n the position in
which the pusher surface of the piston head 1s not parallel to
the surface that forms the bottom of the cup, at the nisk of
otherwise retaining the piston head 7 within the cup 3 and no
longer being able to use the piston head 7 for the transfer
operation.

In another embodiment shown 1n FIG. 6, the piston head 7
1s placed outside the cup 3 that forms the cap and 1s coupled
to the cap 1n a detachable manner. This coupling makes 1t
possible to prevent any loss of the piston head 7 during the
phases of transport and storage of the cap before the filling
stage. This coupling also makes the transfer operation of the
cap non-operational, the piston head 7 sealing the 1injection
opening 4. In addition, the arrangement of the piston head 7
that 1s applied against the outside face that forms the bottom
of the cap prevents any positioming ol the cap in the cup-
holder of a filling arrangement. As a result, the operator 1s
obliged to disengage the piston head 7 from the cap before the
transier stage. Once the disengagement operation 1s per-
tformed, the operator should not fail to position the piston
head 7 on the pusher element. In the examples shown, the
piston head 7 1s coupled to the cap by a link with an inter-
locking arrangement. To this end, the piston head 7 1is
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equipped on 1ts face, opposite to that provided with a seal 10,
by ahollowed-out pin 17, whereby this pin 17 1s housed nside
the ring 6 surrounding the injection opening 4 of the cap 1n the
space that 1s left free between the ring and wall of opening 4.
The disengagement of piston head 7/cup-cap is performed by
simple traction exerted on the piston head 7 to obtain two
parts according to FI1G. 5. The piston head 7 1s then positioned
to be introduced into the cap up to a position 1n which 1t will
be ultimately held 1nside the latter.

The transfer operation can be carried out using a filling
arrangement of the type, for example, of the one shown par-
tially in FI1G. 3. Thas filling arrangement comprises a frame 11
that marks the boundary of a chamber that is preferably closed
using a gate for reasons of safety. Within this chamber, there
are means 14 for keeping a cup 3 of filling liquid within the
chamber 1n a position located above the position of the aero-
sol container 1 1n a position of contact with the valve 2 of said
container 1. These holding means 14 can assume a large
number of forms. They have been shown partially in FIG. 3 1n
the form of a hollow cylinder that accommodates the cup 3
and keeps 1t in a predetermined position, this cylinder 14 itself
being kept integral with the frame 11 of the arrangement by
suitable coupling means.

This arrangement comprises a pusher element 12 that can
move axially in said cup 3 to cause, by pushing on the liquid,
the transfer of this liquid through an opening 4 of the cup 3
into the aerosol container 1. This pusher element 12 1s gen-
erally comprised of a cylinder with pneumatic or hydraulic
actuation. The pusher element 12 1s equipped with a detach-
able piston head 7 that can be separated from the pusher
clement 2 within the cup 2 before withdrawal of the pusher
clement 12 from said cup 3. Thus, when the pusher element
12 has been removed from the cup 3 at the end of the transfer
operation, 1t has not been fouled and can be re-equipped with
a new piston head 7 that thus comprises a single-use, dispos-
able piece. It can be easily understood from looking at F1G. 3
that the axial displacement of the rod 12 of the pusher element
in the direction of an extension of the cylinder rod drives the
piston head 7 into a sliding displacement within the cup 1n the
direction of the bottom of the cup. Conversely, the movement
of the pusher element 12 in the direction of a retraction of the
rod of the pusher element drives an exit of the rod of the
pusher element 12 from said cup 3, the piston head 7 being
held within the cup 3 by appropriate holding means of the
type of those described above for the filling device.

As the piston head 7 1s mounted by simple interlocking at
the end of the pusher element 12, the piston head 7 1s easily
held within the cup 3. In the same way, this simple interlock
mounting encourages installation of a new piston head 7 at the
end of the pusher element 12. Thus, in such a filling arrange-
ment, the piston head 7 works with the cup 3 to form a
single-use filling device. Actually, once the transier operation
has been completed, the cup and the piston head 7 are
removed from the filling arrangement and are replaced by a
new cup 3 and a new piston head 7.

The piston head 7 works with the cup 3 to form, following
the transfer stage, a cap called a transier cap of an aerosol
container 1. This piston head 7 likewise works with the cup 3,
prior to or following the transier stage, to form a cap called a
transier cap, of an acrosol container 1 to be filled.

In one particular embodiment of the arrangement, the
pusher element 12 of the filling arrangement 1s equipped with
means for detecting the presence of the piston head 7 in the
fixed state on the pusher element 12. These detection means
thus make 1t possible to prevent the transfer operation 1n the
absence of the piston head 7 on the pusher element 12; this
would lead to fouling of the pusher element 12.
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One embodiment of such detection means 1s shown 1n FIG.

4. In this figure, the pusher element 12 1s made 1n the form of

a pneumatic cylinder that includes a first fluid-supplied cham-
ber 15 that allows the exit of the cylinder rod. To allow
implementation of the transfer stage, this pusher element 1s
equipped with a second chamber 16 that 1s likewise supplied
with a fluid to allow, conversely, retraction or return of the
cylinder rod. This cylinder 1s therefore a double action-type
cylinder. In the body of the piston rod of this cylinder, the fluid
passes from the chamber 15 that causes the cylinder rod to
extend or to exit as far as the end of the rod. The mouth of this
fluid passage can only be closed during positioning of the
piston head 7 on the cylinder rod. This closing then causes a
rise i pressure of the chamber 15, causing displacement in
the direction of extension of the cylinder rod and accordingly
displacement of the assembly formed by the pusher element
12 and the piston head 7. In the case 1n which the piston head
7 1s Torgotten, the opening made 1n the piston rod discharges
into the open air, thus preventing any pressure rise in the
chamber 15 and ensuring movement of the cylinder rod 1n the
direction of an extension of said rod. It 1s then 1impossible to
perform the transfer operation.
Quite obviously, other embodiments of the means of detec-
tion of the presence of the piston head 7 can likewise be
envisioned 1n an equivalent manner.
The mvention claimed 1s
1. A device for filling an aerosol container (1) with a liqud
or paint, using a filling arrangement equipped with a pusher
clement (12), the filling device comprising:
a cup (3) designed to accommodate the liquid or paint for
filling the aerosol container (1);

an 1njection opening (4) provided on a bottom of the cup
(3), the mjection opening adapted to a valve (2) of the
aerosol container (1);

a pusher element (12); and

a piston head (7) acting by pushing on the filling liquid or
paint contained 1n the cup (3) for transierring the filling
liquid or paint from the cup (3) to the aerosol container
(1),

the piston head (7) being a detachable piston head that can
be mounted by simple interlocking on an end of the
pusher element (12) and later separated from the pusher
clement (12) within the cup,
in an 1nitial state before the transfer operation, the piston
head (7) being coupled to the cup (3), 1n a detachable
manner, against an outside face that forms the bottom of
the cup (3).

for use in the transfer operation, the piston head (7) 1s
uncoupled from the cup and 1ntroduced in the cup, dur-
ing the transier operation, the piston head (7) 1s 1n the

form of a scraper in continuous contact with an 1nside
wall of the cup (3),
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the piston head (7) being shaped to work within the cup (3),
and after the transier operation 1s complete, the piston
head (7) 1s kept within the cup (3) to form an airtight wall
that retains residual liquid that has not been transferred
from within the cup (3) during the transier operation,

wherein after a filling operation to fill the acrosol container,

the piston head (7) 1s seated adjacent to the bottom of the
cup to seal the bottom of the cup such that residual liquid

or paint 1s visible through the bottom of the cup, and the

piston head and the cup form a cap for the acrosol con-
tainer.

2. The filling device according to claim 1, wherein the

piston head (7) 1s kept within the cup (3) 1n a transier comple-
tion position adjacent to the bottom of the cup (3) and 1n

which the piston head (7) blocks the 1injection opening (4) of
the cup (3).

3. The filling device according to claim 1, wherein the
injection opening (4) of the cup (3) 1s extended externally by
a projection (4A) that forms an injection nozzle that can be
positioned on the valve (2) of the aerosol container (1), the
nozzle being surrounded by a ring (6) that protects the end of
the 1njection nozzle.

4. The filling device according to claim 1, wherein the
piston head (7) comes 1n the form of a circular disk with a
scraper segment (8) for radial airtightness, the disk being
extended by a circular skirt (9) designed to encompass the
pusher element (12), generally a cylinder.

5. The filling device according to claim 1, wherein the
piston head (7) at a center of an outer surface thereof in
contact with the liquid, has a projecting seal (10) that 1s
designed to block the 1mnjection opening (4) of the cup (3) for
airtightness.

6. The filling device according to claim 1, wherein the cup
(3) mn a vicinity of the opening (4) has an undercut (5) that
forms an immobilizing element by working with an edge of
the aerosol container (1) to constitute the cap of the aerosol
container (1).

7. The filling device according to claim 1, wherein the cup
(3) 1s made of a transparent or translucent material to allow 1n
particular the nature of the transierred liquid to be viewed.

8. The filling device according to claim 1, wherein the cup
(3) and the piston head (7) are single-use disposable articles.

9. The filling device according to claim 1, wherein the
piston head (7) 1s disposable such that when the pusher ele-
ment (12) 1s removed, a new piston head (7) can be installed
for a new transier operation.

10. The filling device according to claim 1, wherein the
pusher element (12) 1s encompassed by the piston head (7).
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